Assessing addiction vulnerability with different rat strains and place preference procedures: the role of the cocaine and amphetamine-regulated transcript.
Validated biomarkers of addiction vulnerability are unavailable despite their potential value in diagnostics and therapeutics. As cocaine and amphetamine-regulated transcript (CART) peptides can be considered candidates for such biomarkers, we have studied the acute regulation of CART gene expression in the nucleus accumbens of rats with different drug-seeking behaviors. Two subgroups of Sprague-Dawley rats with different persistences of cocaine-induced and morphine-induced place preference showed a similar regulation of CART mRNA irrespective of their behavioral differences: CART gene expression was unaffected by acute cocaine and downregulated by acute morphine to a similar extent in both subgroups. Fischer 344 and Lewis rats, known to exhibit very different drug-seeking behaviors, showed lower basal expression of CART when compared with Sprague-Dawley rats, being almost undetectable in the case of the Lewis strain. Acute morphine downregulated CART in Fischer 344 rats as it did in Sprague-Dawley rats. The results tend to show that CART mRNA regulation by acute morphine or cocaine in the nucleus accumbens does not seem predictive of addiction vulnerability. However, in the particular case of Lewis rats, the pronounced hypoactivity of the CART system could contribute to the high vulnerability of this strain to develop drug-seeking behaviors.